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RESTRACT

1he authcrs argte against the current view of task
aualysis which assumes that learning is a univariant process. They
feel that learning is a multivariant process and that task analysis
should also take intc consideraticn an analysis ot the learning task,
the ccgnitive processes which aftect the acquisiticn ctf the learning
task, and the learner's personality variables which may interact with
the task and/cr process of acquisition. Task analysis techniques must
go rteyond the formal-procedural (training) doma.n into what is *ermed
a '"thematic-fgrinciple" domain. They propcse three procedures for such
an analysis: srecification ¢f an approrriate cognitive process, an
analysis ot task structure, and an aralysis of the ccntrihuticn of
aptitude measures on task pertormance. To dcmoastitate the feasibility
of such an analytical procedure, a developmental research froject is
described which invclved the ranigpulaticn ot several sequence
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have been sclected in an atlempl to evgue for incressed scphietication in
present task analysis ' cimigues--a eophilsticeiion that would n . only

enalysis of pelatzd com ttive process and poveonsleglesl variallen us well,
Such integratiosn has teen suggested for resezich in the past; rost nobably
by Croabach {1957), Melton (1264.1967), and Jensen (1967); and wight b2

cneracterized by z shift in our theoretical kaese from S-R theory to S-R

s3sociztion erd infornation processing theory.

Task enalysis, as currantly defined in the literature, secns %o operate

boae

on the o-s=wpiicn that lagraing Is a uaireariant picecess. 4 representative

s

tesk enalyesis biblicgrapky would inciude tepics frem the use of legic trie-
ir tesehing armed serviess sccounting proccdures (Hickey, 1964) to a comnlex
angiyslc of e hierarchizal learaing task in sore cclence or mathessties

content erea (Gogne, 19%30; llerrill, 1955). The basic asswiption that secens
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deiermingtion of s well desisrned and,

sequence, A learner; typically, proceesds steu-by-step to criterion, I
a stage in the learning 1s not echieved, the learner goes back through
the loop {or branches) unbil rastery is achieved, It is a remediation
medel, with tire as the equalizer of individual differwnces,

Wz are arguing for the position that leavaing is a mdtivarian’ process
and that "task analysis" should include an analysis of the learning task,

the cognitive processes which affect the acquisition of the learning task

and the perconalogical variables which may interact with the task and/or

Effective

process nf acquizition, The basic asswiption operating here is

and efficient Jesrrningz yi in the afore-

on Gifrfevent subvopulations of individvels, A rore complex mediational nodel

is suggested where a learner may proceed through quite differant trealments
wiich effect different psychological fuictions (mediators) augnenting the
same mental processes {end subsequent R's) fof different kinds of learnsrs.
Using the notion of "learning t¢ learn" defined by Harlow {although
perhavs with greater liberty than he would edvise); the learnexr; when con-
fronted with a novel task,nust leara to learn by eountering his own past
histovy wilh those tasks set before him, He brirgs his owi strategies and
weys of viewing the world to bear on the teck, In the univarient rere-
diation nedel, the uniqueness of the learnsr is not taken inilo acccunt,
It is observed only in tiue to criterion and previcus leaiming, both of

vhich vary escross irdivicuels to the extent that in3ividuals must remcdiste,
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Put as we begin to look at multivariant pfocess variables, we can account

for tine to criterion variance in terms of differential coguitive processes
i

by preference or cowmpensation (Snew, 1970), interacting personalogical

varisbles and, of course, the more conventional notion of pravious learaing.

Yhat are the benefils to be derived? Once we begin to look at the
interaction of process ard task, both inter- and intra-individually, our
analyses of tasks yill accommcdate individuval differences among sub-populations
of learners by providing a theorstical basz for differentiated prescripiion
of treatmenis and, in addition, give us a start on the nosi perplexing
problem of deriving instructional treatments directly from our analyses.

We doubt that few developers would disagree with tho proposition that design
of strategies or treatments is largely an intuitive process. At best,
treatnents are perfected after ceveral trial-revision cycles. Through
validation we are prclably "strong amiing! individusl differences ruch to
our clients! detriment, The liak belween cur theoretical analysis and full
specifination of strategies seeﬁs to be at an advanced stage of folk art.

Time to criterien as our dependent variable can theoreticglly be aug-
mented by acquisition of nultiple ediating responses in the individual
learner as he achieves criterion., New directions in task analysis shoulé
thus specify not only the required tasks but also the nature of the nediating
processes al cach stage of acquisition for specified sub-populations, Such
inquiry might well procee¢d in the menners suggested by Melton (1947), Salorion
(1971) and Glanzer (1967), With respect to ifplicit methodological concern
for inter- and intra-tusk measurerent, Snow (1966) has provided us an excellent
inéroduction to the case for the radtivariat~ cwaninstion of respence covplexity

in the lesimer during acquisition., Anderson {1967) speaks of the need for
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factor analytic techniques for the purposs
skills load-on tasks,
curves of;Zeamem and House (1307) offer an
(1969) deronstrates the use of intra~t§sk

differences in concept attainient and Lran

and their relative irportance,

sler.

of

intere

e,

revealing pabterns in vhich
The backward learaing

And Alvord

The Cronbach and Snow (1963)

monograph 1s surely one of the most useful rescurces al hend for refining a

methodology and faking us toward our goel, as is Brechi's (1989, 1970) review and
comments on aptitude trea *mant interscilion ressarch,
On the other hand, however, you right well question the pragmatisa of

the multivarient process appreach recorrandsd here

just beginning to shed light on and bring improvemsnts in the analysis
learning tasks from the univariant point of view (Resnick, 1969).
1 ’

Our rationale can be swmarized by thr e basi ¢ propositions, partially

advanced abova, I, Recent research rather clesrly denonstrates that learaing

1icena. (Reference here is io

o)

B

in several kinds of tasks is a multivarviaal ghet

studies just cited.) IT. The success with wnivariant analysis techniques are

probably a function of considsrable validity in the analysis of the *ask

structure, but that individual differences are being leveled Tstrong

o
<

arning" them in the univariant remediation loop or branching models of

©

sequencing. iII. There will, ultinetely, be a savings in the developnental/

research activities of our colleagues when cur analysis procedures encompass

and conseguently account for differences ia cognitive process and personalogical

variables,

If the task we have tgel before us appears forwidable, it is. However,

we suggest that our proposal has implications for a specific dorain of learaing.

The instructionsl developsr need not despaly so long as he can determine in

vhich dorain he is cperating, and can specify the s; anelylical tools

&

oropriate

O
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for its anslysis. The problenr sppears when the distinetion belween these

dozains has not been properly clarified znd instructional developers proceed
bro; I b

to use traditional anslysis procedures, often with disappoint 1ng and incon-

sequential results,

Task fnalvsis, Trainins and Educstion

5 historically, contrived to

i1

Task analysis has been a systematic prace
specify ireining geals and conditions, and is not necesssrily adequate to
specify the sarme for other aspects of education where cognitive varisbles
differ quelitatively. Conventionally, tack analysis is erployed where rele-
vent stimuli and responses are kmown, the problem is defined, and tasks are
structured to fit the problem. Unfortunately, many of the goals of forial
cducetion, and the associated subject matter, make isolation of stinuli and
gssoclated responses very difficult withoul being arbitrzry. Aa alterative
should give eriphzzis to enalysis of content assimilation and the assoclated
behavior of the learner, eand stress the sirultaneous analysis of content,
learner veriables, and behavior to seek Iateractions.

It is not the purpose of this paper to ﬁarform =n in-depth review of
the task analysis literature. Hewsver, it is interesting to note the lack
of consensus on the definition of task analysis. Gagne (19704) describes
task analysis as a pro:zess following the svecification of objectives vhich
results in the identification of tehavioral classes and their conditicns
for enabling learning. HMiller (19622), on the other hand, cmits immediste

concera for conditions and places enphasis on tlie behavioral reguirements

_of ‘task descriptions. Chensoff and Folley (19¢5) give task auslysis a very

narrow definilion and view it as the process which produc:zs task descriptiens

characterized in teris of both behavioral and non-tehavisral sitributes.

O
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ilrost of necessity, task analysis has been buili on "real-world"
imolemenﬁations and heuristics, growing out of the need oo efficiently
train men to interact with rachines end/or personne’ subsystems. Typically,
inforiation relevant to the formulation of velid training objectives, instruc-
tional conditions and techiiques 1s gathered from the skilled operzLor or
master perforimer working within the system being anelyzed, Tt . ;rocess has
been considerably refined in recent decades by bringing the behavioral psy-
chologist to bear on the development of reliable systems analysis. The result
has been nurerous attempts to codify response ciasces (Miller, 1962a%b; Bloom,
1956; Krathwohl, 1964) and conditions for eliciting them (Gegme, 1963,1965).

Task anelysis, then, has been typically =ssocialed with training., The
association has led one investigator to define very narrow parameters for training.
Del Schalock (1969) views psychouotor tasks as the pradominant domain of
traininz. At another extreme, Annett and Duncea {1969) suggesi the defining
features of training as any instructional process generaled by specific state-

=i of objectives gained thrdugh task performance observation,

To maks any fine distinction between training and edusation is super~
fluous to the goal of this psper. Certainly, there iz considersble cverlapping.
However, it will be uecessary to place these¢ activities im relational positions
glong & conlinuwz. Recalling the position stated earlier regarding the possible
mismatch of tesk analysis and certain educational domains, along what variables
can this lack of congruence be isolated? The follewing discussion will offer
two varisbles, content and behavior, wiiich can perhaps easily be accused of
being overly simplistic. Heowover, an effort has teen made to achieve sufficient

geﬂerality so that they nay include finer discrininations of nore esoteric

nedels,

O
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Content does not exist in & vacuun and therefore can only be considered
in relation to the cognitive struclure of ths lesrner or the "master," which
are quite different aninels, There is no such thing as conteat in "pure" or

noninal forw because it is generated by, stored in, and retrievel fro:: an

[N

individualts unique cognilive structure which is a function of pzst experience,

Task analysis trests content as though it did exist in nominel form, This

apnroach does have lsegitimacy ir the confent is nol significantly affected

)

by unique or subjecti-e cognitive processe

.
The Gagne hierarchy attenpts to structure knovledge based on loglcal

interconnections, and by this criteria achieve a hieravchy wi *~" is nominal

and essentially frze of personalogical differences, Instructional sequence

is then based on the objectives and conditicns generated by the hierarchy.

But attempte to employ this strategy have raised some interesting observations.

Witress the too frequent studies which failed to shovw any consistent superioriiy

of logically ordered presentalions over scrambled or random presentations

(reviewed by Popham, 1970). The point to be geined here is perhaps the fol-

Jowing. The nominal sequence s analagous to averaged data. It describes

the general sitvation but not the specific or wnique. +The nominal sequence

then holds no special isormorphisn with all cognitive structures of all jndi-

vidual learners. Whether the presented secuenze 1s nominal or screnbled,

the individual learner rust reorganize it to "7it" his own structure given

his unique set, cognitive strategies and aptitudes. Although the nominsl

order ray "fit" with little variance the siruciures cf those vho have rasterzd

the content area, there is little or no guarantee that the naive learner cen

rske the saire eccornodation during the learning of that content, Mediating
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processes wnique to the learaer must "transfor" encoded information to be
meaningful periaps in the sense hypothssiued by Perlyme (1965}, Such con-

pl

siderutions have perhapa ed systers anglysts Annett and Dunecan 1o ceonclude

that tasks "nay &lways be enalyzed irto g hierarchy of categ orwes, but that

n

the relative position the calegories muztl be expected to vary (2969, p. 12)."
What is the nature of content that would lezd an instructional developer
to hypothesize multiple hierarchies? One nesns for deseribing the nature of
content is along & continuum extending fron "forralM to "thematic" {Glaser,
1966). On the basis of an esrlier distinchion propused by Skinner, content
lies in cognitive repertoires that are assinilated as forral or thermatic, A
formal reperioire is charsclerized by point-lo-point correspondence delvecn
S's and R's, Examples include conteai asscciated with dictation, beginning
reading, or ¢perating a simple machine. In terms of Gagne's taxonory, formal
repertoires wouid be exhibited in behavior classes I throvgh V. In the theatic
reperivoire, S's and R's are asscciated via intervening variables acting as
nediating responses and stimli. Melton's multi-process model of associative
learning (= multivariete approach)} appears i:mecdiately applicable here (1967,
Gronbach & Snow, 1969). There is no forisl, or one-te-cne correspondence
between S's and R's during learaing., We camot directly map R's on S's across
learners, Sxamples would fall under fusubzsl's rmeaningful verbal learning and
content reflected by Gegne's clasces VI snd VII, Content thus lies on & con-
tinuwa fron Ylormal" to "theratic," Placenent of coentent Lovard the thematic
end increeses the nced for recognition of differentiated mediating verimoles
and lhus the complex nature of thre interastion of content and ccgnitive
structure, Therefore, Lo the sxtent that task anelysis leads us tovward a
nominal learning siruciurz, free of variaice reswlting from unigue rediatine
veriables, the more we appeer {e be in the tredition of training. Training
becomes generelly confined 1o content dealing with the "foiral" end of ihe
Q ntinuwe,
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As with content, an attenmpt will be rade to place behavior ocn a conlinuum.-
At one end we can specify behavior whizh 1s essentially procedural and di-
rectly obser&ed. Behavior follovs & lincar sequenc: of specified events and
continues aglong a narrow path to discrete action tyﬂicallv having linited
obzorvable consequences (Carpenter, 1968), FEranples range fro: tracking tasks
in the psychomotor domain to adding coluwmns of digite in the cegnibive domain,
At the other‘end of the continuwi lies behavior which»concezms nznipulation of
principles in novel situations, problem solving, or wial Bruier refers to as

i

"going beyond the information given (1957).0 It is bihavior hreving high trans-
ferability and is task-general unlike procedurel behejior. Th2 knculedge
associated pith the behavior must be inferred.

Given the content and behavior variables just defined, the following
figure can he constructed. It is rescognized that sugf: 2 representation can
be accused of gross over-simplificsiion, however itsfintent is to provide a

parsimoniovs and hopefully useful rneurionic for the Purposes of this presentation.

|

£0 U, ;

A v¢ g :

thematic T r‘ ;

: : o |

B - N

T fv ;

E )y .

N ' G !
T g e e < i e 2 s

formal preeedure : princﬂgle
BEHAVIOR :

:

Figure 1. The Analysis Doriains
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It is in this "formal-procedural" domain thal current task analysi.
techniques seen to>be appropriate. As we nove inbo the "thematic-problenm
solviﬁg" donain, our current analyses are likely to have less and less pay off,
And it is in this area that we nust begin %o consider those arguments preseated
earlier for going bevond S-R based approaches in our development, It means
moving toward analysis techniques that are truly learner-centered, as opposed
to performer task-centered. Typically, task anslysis is performer-cestered.

We observe or obtuin self-reports from the perforner as our main sourcze of
infornatioy concerning the tasks and their sequence. But as mentioned before
in our discussion of sequencing, that perforcer..centered structure may not

be the ideal structure for the naive learner. The performer decodes informa-
tion that has been fully and meaningfully subsumed resulting in a more or less
nominal sirasiure. But it is the naive learner's posicion to have to encode
information meaningfully, and meaningfulness is a function of that learner's
history as a learner, that is his mediating process, strategies, and aptitudes.
As the learner progresses toward mastery, and his ability to encode and decode
approaches & way similar to that of the perforimer, he will begin to assume
that nominal structure as the need for tnique mediating variables become less
useful and neéessary for underétanding. t Gurirg learning, or more appro-
priately, during that phase of learning to learn in a new content area, the
learner's structure is hypothesized to be sonething quite different than the
externally represenﬂed, perforrer-centered, nominal structure., Isomorphism
otiains over time. It is this argurment that leads us lo the need for what
we.mighﬁ cell leamer-centered tesk antlysis which would provide us techniques

for accorriodating individual differences in cogrinive processing characteristics

O

RIC

P v | _1()



11

anong sub—poéulations of learners. Required will bhe the merging of task and
pracess tadonomies with speciel recogniticn of their interaclions. Our task
~analyses in this domain would thus specify the task in 1ts must molecilar
form, and those experiences which would specify either compensatory mediational
processes for our leawner sub-populations or experiences which weuld ecapitslize
on preferred madiational processes, aptitudes or abilities.
Before continuing on to describe a specific instance of the application
of our modified rodel of task analysis, ii would be well to review, in brief

form, some of the characteristics and anzlysis rcquirements of the two dumains,

Table 1. Comparison of Analysis Techniaueg

Formal. Procedurs]. Domain Thematic-Princinle Dorain

task~-specific task-general

low transfer high transfer

noninal structure isomorphic with nominal structure not isomorphic
learner structure with learner structure

low S-R mediation high S~R mediation

Analysis Renuire-ents

deseriptive descriptive and prescriptive for
legrner sub-popwlation

tesk oriented (performer de- learcer-dependnt
pendent-centered)

S-K theory base (univarient S-R associalion or information
orientation) , processing theory base (ralti-

- variant orientation)

nominal hierarchy end sequence differentiated hierarchy and
sequencs

O
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Formal-Procedural Depain Thematic.-Principle Dorain

| Analysis Requirements (Continued)

analysis of entry behavior analysis of cognitive process, dif-
ferentiated interacting aptitudes,
and entry behavior

popilation~general per:onaloglcal sub-population specific personalogical
variables variables

learner-general instructional sub-population specific instruectional
treatuenis . treatmants

Analysis Tynes end Apvlicaticn

NOQ, how is such an analysis to be performed? Certainly cur knowledge bese
for such znalysis is in the Dark Ages, The study of individual differences and
mediating procecs in verbal learning in the laboratory he: certainly revived
in recent years but application of what little we know frem the laboratory to
the dovelonmental field is edusive.

The following procedures éeem to be suggested although not necessarily in
the order indicated,

Type I.. Specification of an appropriate cognitive process. Cronbach and
Snow have observed that Melton's multi-process nmodel seems to offe. a parsimoniéus
explanation for most of the aptitude-treatrent-interactions they have reviewed.
The varbal locp hypolhesis (Glanzer, 1967) has been used with some success by
Saloron.  Also, Salomon (1971} has recently suggested five a ditional process
modelé. Frpirical verification is a difficult wrderteking., Careful analysis
of tte hypothesized nediators and observation of the intra-task behavioral

correlates se. .o to offer most prenise. Careful control in the specification

ERIC
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and velidation of treatments could result in confirmation of the network of
hypothesized mediators. McGuire (1961) has suggested some creative approaches
to this probiem. Tt should be noted that anecdoial observation of individual
learners and introspection are useful tools to be considered as well,

Type II. Task structure analysis. Given the previous analysis, it is
possible that the wore conventional task structure analysis would be arpro-
priate, The fgmiliar to:hﬁique of starting with crviterion behavior and asking
the question, "What does the learner nesd to know to . . « 7" This loglcal
analysis should be complimented with the newer gcaling techniques (Resnick, 1969)
for examining the efficacy of the task stiucture. As noted previously, it is
conceivable that two or more task structures covld be hypothesized for dif-
ferent sub-populations of learners. It is assumed that the appropriateness of
the sequence would be learned in validation.

Type III. Analysis of the contribution of aptitude meacures on task
performences The use of meméry or rote factors should be included in nearly
all analysis, Recent research Ey Stake (1961), Allison (1960), and Duncanson
(19644), etc., have denonstrated independent memory factors contrituting to
performance across a wide variety of tasks (suggesling more serious attention
to mnevmonics and other "memory aids" in complex tasks). In addition, other
aptitude reasures should be selected in terus of the relevance to the Type I
analysis. Mutivarient erpiricel analysis could proceed in conjunction with
both Type I and Type II analyses. The aptitude measures could be factors
analyzéd in conjunction with the variation of behevior across the leaming
stracture in Type II anelysis or across the learning perforrance data in
Typé I analysiﬁ. The multiverient enalysisc can be nodeled after the researcn

of Stake (1961) and Al1ison (1960) and Duncenszon (1964). Intra- and post-task

ERIC
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learming performance data; memory and other personalogical wvariables could be,
simultaneously, exanined across the specific tasks to be analyzed, Fleishman's
(1966) work in the psychomotor demain could offer some promise for cogﬂitive
learning. The generic questions to be asked would include:

1, VWhat aptitudes contribute to the terminel learning perforuence and

efficliency?

2, VWhat aptitudes contribute to intra-task performance?

3, How do learning and aptitude measures clusier?

The results of these analyses would suggest which aptitudes are umi-
variantly and differentislly relevant at various points in the task structure.
This inforwation could, also, be used in relation to Type I anilysis. The
differential relationship of aptituaes across different treatments would tend
to prove or disprove the hypothesized relationships between and arong mediators,
Strategies will more divecily follow from the anelysis (Salomon, 1972).

These three types of analyses will, of courﬁe, be difficult to apply in
& large number of developmental situations. Hovever, the intent of this
paper is to recommend an enlarged view of the analysis procedure and thus
encourage appropriate research and the imaginative developer.

A recent study by Schwen (1969) demonstrates some of the procedures
recommended above, The study was built on the work of Ferrall (1965,1967).
Merrill has uiilized an artificisl science to examine the efficiency of
various types of seqﬁencing strategies.,

Through a series of well controlled studies, he manipulated several
siequence variables (Geveloped frc: a complex hierarchical learaing task) .

. resentation fremes (P-frames) carry the primary information load and

vere keyed to the task structure. In the evint of an error, a Spezific
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Review frame (SR-frame) provided a problem review directly felated to the
specific problen missed. A General Review frame {GR-frame) provided the
relevant prineciple for examination.

In an overlyvsimplified manner, Merrill's work can be summarized by
the generalization: In a hierarchical learning task, specific review is
superior to general review particularly in respect to lime to criterlon
measures,

It should be noted thal the Type II task analysis procedure used by
Merrill is a highly advanced and sophisticated example of analysis in the
univarient case,

Schwen observed that, over a series of studies, a control groups'
achievement scores were the same as the experimental groups'. The control
group treatment involved the use of presenting the swmrary principles of
ihe science to the learner for pre-study and then branching the student
through & critericntest with specific review

In summary, the Lwo trea*rents can be compared in the following mannar:

Experimental Groun Control Groun

Instructions Instructions

Nothing Comparﬁble Swrnary Principles

P-Frame S-R Frame Sequence Nothing Comparable

Criterion Test - Integrated Vith Critericn Test With Specific Review

Above -- No Reviewr in Test

Retention Test Retention Test

. Cronbach and Snow {1969) have observed that liSD's or equal neans on
learning measures might very well suggest a disordinal interaction between

treatnents and some personalogical varizbles, particularly wihen the trealnents

ERIC
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appear to be affecting different cognitive nediators,

In this case Schwen hypothesized a coganitive preference model whers field
independent iearners would perform better in the control group ireatment.
Field indepeﬁden? learners are quite analytic and spatially oriented. They
seen: to be able to operate with a minimum of contextual information and still
achieve, Also, the construct is related to nrore fleéible personality styles
ahd it i¢ not related to vocabuwlary or matheratic portions of IQ tests.

On the other hand, field dependent learners are less anslytic, more
dependent on the stimulus situation for orgarizing context and they tend
to be less flexible.. The rich, highly orgenized and structured experimenta:
treatment seemed to be suited to this group of learners. It is useful to
note that neither of the learner groups is considered better or worse
{ smarter-dumber, etea ).

Post-test data was the primary dependent variable in the Schwen study.
However, intra-task data was'collected and is being analyzed et this tine,

In this particular case, the intra-task data of interest is the error rate
and time to sub-criterion measures related to aptitude constructs. For
example, a higher error rate and more time to criterion is expected fron
field dependeﬁt subjects in the control group. The opposite is predicted
for field independent sudbjects in the experirental group.

The data from the Schwen study can be sirinarized in the following menner:

Experimental Experimental
Leaiming "/’/,”’,;ﬁ”’/’ Learaing
N CGontrol
convEs
- —— Vmé&ﬁmv
Field Dependent, Field Independent - F=1.96 p=.1%
\‘1 F:J. (] 12 p:l 64

EJQJ!:Lre 2, Surrmavy of Schwen Date
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Obviously, the original hypothesis was not confirmed. The relationship belween
the aptitude and learning was significant for the control group alone.

The pest hoc analysis, using a vocabulary measure, §rcduced data that
may be of use in future experimentation.

If the relationship can be enhanced producing a significant disordinsl
interaction, it would seem that a compensatory model would be suggesied,

Under these circumstances the experimental group would seenm to be providing
appropriate prectice in stimulus differentiation (Melton, 1967) for those low
in vocabulary apti*ude. The control group would be providing the ninimal
ariount of° instruction needed for those high on the vocatulary aptitude.

This example does not demonstrate the wide variety analyses that are
possible or desirable. However, the major clesses of anslyses are represented.
Type I analysis can be observed in Schwen's hypothesizing about the cognitive
processes. More advanced snalyses could have been perfoimed by correlating

the selected aptitude measures with the observable mediator related behaviors

~ within the task,

Type II analysis was primarily perfomied by Merrill. Tt shouvld be
noted, however, that an examination of the task structure has not been re-
ported in the literature. The strength of the Merrill studies lies in the
validation of ihe sequence.

One éspect of Type III analysis is represented in the regression analysis
in the Schwen study. More sophisticated forms of aralysis have been referenced
above.

In swnmary, the authors have argued.for an enlarged view of the analysis
procedure, rioving fron the procedures which assume learning to be a univariant

phenomena Lo rore corplex procedures based on the assumption that learning Is

O
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a rmltivariant phenomena. The analysis procedures are recommended in the thematic-
principle domain and requires multiveriant analysis of the cognitive processes,

related nediators and appropriate aptitludes,
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